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In this paper, an alternative to classical pupil apodization techniques (use of an amplitude pupil mask)
is proposed. It is shown that an achromatic apodized pupil suitable for imaging of extrasolar planets can be
obtained by reflection of an unapodized flat wavefront on two mirrors. By carefully choosing the shape of
these two mirrors, it is possible to obtain a contrast better than 109 at a distance smaller than 2λ/d from the
optical axis. Because this technique preserves both the angular resolution and light gathering capabilities
of the unapodized pupil, it allows ecient detection of terrestrial extrasolar planets with a 1.5m telescope
in the visible. Techniques: high angular resolution, (Stars:) planetary systems, Telescopes Phase-Induced
Amplitude Apodization of Telescope Pupils for Extrasolar Terrestrial...
Introduction With more than 100 exoplanets now known, direct imaging of extrasolar terrestrial plan-
ets (ETPs) is of great scientic importance. Unlike indirect detection techniques, such as radial velocity,
astrometry or transit observations, it can allow a spectral decomposition of the light reflected (in the visible)
or emitted (in the infrared) by the planet. Such a spectral analysis is essential to study the habitability of
ETPs.
Unfortunately, the large contrast (about 109 in visible, and 106 in thermal infrared) between ETPs
and their parent star, along with the small separation (0.1′′ for a Earth-Sun system at 10pc) makes direct
detection very challenging. Ground-based telescopes of reasonable size (less than 100m diameter) cannot
image ETPs in the visible because of the strong wavefront errors due to atmospheric turbulence, and ground-
based thermal infrared observations lack the required sensitivity.
Two solutions are seriously considered to image ETPs from space : itemize
oronagraphic device.
ge97,guyo02,riau02).
1
